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ASTRONOMICAL OBSERVATIONS 



within the constraints imposed by the cabin size. 
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stringent case would be ± 0.01 arc second. This depends on the resolution requirements. 
Exposure time will average 5 orbits depending on the stellar magnitude and guidance stability. 
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less than 0. 80 at 89 f/mm for the collimator and the spectral camera. 
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The resolution expected would be one to two waves per centimeter. 
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objectives of planetary photography will be to obtain the highest photographic resolution possible and 
jcurately observe surface detail and movement of planetary cloud cover. To obtain maximum resolu 
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The various other subsystems of the MOT such as electrical power, communications, stab 
zation and control, etc. , must be activated and checked out before beginning observations. 
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Experiment control is defined here as man's direct role in orbit in accomplishing the objec- 
tives of the required observations. This includes setup of the required system focal ratio and 
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Subsequent timeline analyses of this type will be aimed at determining the most efficient way 
of utilizing the telescope. They should also more accurately indicate the number and frequency 
of trips by man to the MOT for normal operations. 
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f/4 Primary Mirror (Telescoping Structure) 
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being nearest the primary mirror). Experiments requiring a smaller focal ratio or faster 
optical system would be conducted at the prime focus (f/4). The reduced scale sketch in the 
lower right corner of the figure depicts a dual solar panel concept for electrical power. 
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secondary mirrors and support when the doors are open for observations. 





f /4 LAUNCH CONFIGURATION 
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The structure which supports the experiment equipment relative to the primary mirror must 
be rigid, thermally stabilized, and not subject to misalignment from distortion during a given 
observation. 
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ing active thermal control due to the extremely small distortions allowable in the optical systems. Pre 
liminary studies indicate a possible requirement for heating and cooling. 
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status data are sampled at rates up to 2 samples per second and experiment data up to 1200 
samples per second. Continuous voice communication between MORL and MOT isprovided by 
the voice transponder. Either Gemini or Apollo transponders will be used. 
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adequate structure or luinimum thermal gradients cannot be attained to mount star trackers or reaction 
jets at the telescope T s extreme open end. Specific design installations await results of the structural 
servoelastic study and more defined thermal data. 
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tolerances than the f/4, has a narrower band of allowable temperature differentials than the f/4. 
Thus it can be seen that when the optical and thermal tolerances are considered jointly the choice 
is in favor of the f/4 primary mirror configuration. 
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CONCLUSIONS ON SECONDARY MIRROR CONTROL 



to monitor these displacements and, if necessary, make adjustments. 





tracting). Another possible system would utilize an electric screw jack actuator geared down 
by means of linkage to provide the necessary resolution. This system is nearly as simple and 
could utilize off-the-shelf components. 
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a fixed heat input, or active in which the heat input is variable and depends on an information- 
sensing system for its control. 
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measures of operational capability. Other measures of operational capability are available 
observation time, flexibility and versatility, and the difficulty of man's role. 
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Modes IIB, IIC, and IIIC were all rated "Fair, " and Modes IIIA and mB were rated "Moder- 
agely Good. " The principal technical risks of each of these modes is shown on the chart; 
however, in Modes IA, IB, and IIA, these risks were not considered severe. 
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80 percent. Mode III A, where all functions are performed in the spacesuit is low at 73. 5 
percent, and this is felt to be optimistic because of uncertainties in the portable life support 
system (PLSS) expendables and overall work-load and stress imposed on the astronaut. 
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and propulsion systems must operate often to keep the MOT within the floating coupling. In M< 
IIIC the propulsion system operates often and the structure system is complicated by docking 
requirements. In Modes IIA and IIIB the environment control system must be contained in the 

backpack. And finally, in Mode IIIC the propulsion system must operate often for docking. 
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The low safety ratings of Modes IIIA and IIIB were strong points against these modes. It may 
be possible to increase the safety of Mode HC by reducing the number of dockings. The sig- 
nificance of this will appear in the summary discussion. 
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IIC MAY BE IMPROVED BY REDUCING DOCKINGS 
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concepts have design and subsystem interfaces which would limit design changes or the growth 
potentials of both the MORL and the MOT. 
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MAN'S ABILITY TO PERFORM TASKS 
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On the basis of these results, Modes IA, IB, and IIB were judged to have "Very Severe" 
interface problems and constraints; in Mode IIA the problems and constraints were judged 
to be "Severe"; for all other modes the problems and constraints were all judged "Moderate" 
or "Few. " 
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SUMMARY 




































ability to perform tasks. This better rating of IIC is given because major maintenance or repair 
will be easier. The best compromise appears to be to select Mode IIIC and add to it the capa- 
bility of docking; thus, creating a hybrid mode between IIC and IIIC. 
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